Blood, pus, respiratory tract, spinal fluid, urine Gilardi (1968a Gilardi ( , 1968b Gilardi ( , 1971a Gilardi ( , 1971b Gilardi ( , 1971c Gilardi ( , 1972a Gilardi ( , 1973 Gilardi ( , 1976 Pickett and Pedersen (1968, 1970a, 1970b ) Sutter (1968) Respiratory tract, urine von Graevenitz and Redys (1968) Zabransky and Day (1969) Pickett and Manclark (1970) von Graevenitz (1971) von Graevenitz and Pantelick (1971) Weaver et al. (1972) von Graevenitz (1973) Hugh and Gilardi (1974) Sandlin (1974 ) Kantor et al. (1975 ) Blazevic (1976 von Graevenitz (1965) Blood, respiratory tract Yeh et al. (1967) Gilardi (1969) Pus Gardner et al. (1970) Pus, respiratory tract, urine Pedersen et al. (1970) Respiratory tract, urine Sonnenwirth (1970) Gilardi (1972b) Pus, respiratory tract, urine Harlowe (1972 ) Fischer (1973 Southern and Schneider (1974) Pus, urine Canada Narasimhan et al. (1977) Australia Wishart and Riley (1976) Urine Dyte and Gillians (1977) France Chabbert and Courtieu (1961) Thibault ( Table 3 the number of strains examined in each test. The method of computer-assisted identification used in the NCTC has been described elsewhere (Lapage, 1974) . The five reference cultures were examined in all the 68 tests of Table 3 ; the methods used for these tests have been described previously (Holmes et al., 1975) . The tests were incubated at 37°C except where otherwise required by the specification for the test. The susceptibility of 12 of the field isolates to antimicrobial agents was determined by an agar dilution technique. Six of the 12 strains were selected because they were reported as being resistant to gentamicin by the sending laboratories; the susceptibility of the remaining six strains (selected to cover the same time period as the first six strains) was not reported to us by the sending laboratories. Twofold dilutions of antimicrobial agents were added to Diagnostic Sensitivity Test (DST) agar (Oxoid Ltd., London), to give a range of concentrations of 128-0006 ,ug/ml. Lysed horse blood (2 ml/l00 ml) was added to media containing sulphonamide or co-trimoxazole. The medium was dispensed into petri dishes which were inoculated, using a replicating device, with 0003 ml volumes of overnight broth cultures of bacteria diluted to con- Table 3 while Table 4 shows that the 12 strains, whose susceptibility to antimicrobial agents was determined, were resistant to clinically attainable levels of streptomycin, kanamycin, gentamicin, tobramycin, amikacin, cephaloridine, erythromycin, tetracycline, and chloramphenicol; resistant or moderately sensitive to ampicillin, carbenicillin, polymyxin B, and nalidixic acid; and sensitive to sulphamethoxazole and co-trimoxazole.
Discussion
According to Blazevic (1976) , Ps. maltophilia is the second most common pseudomonad isolated from clinical material, although it occurs much less frequently than Ps. aeruginosa. Support for this statement appears in the publications of Gilardi (1968a of Gilardi ( , 1968b of Gilardi ( , 1971a of Gilardi ( , 1971b of Gilardi ( , 1971c of Gilardi ( , 1972a of Gilardi ( , 1972b of Gilardi ( , 1973 of Gilardi ( , 1976 , Pickett and Pedersen (1968 , 1970a ), Pedersen et al. (1970 Hugh and Ryschenkow, 1960) . Most clinical strains of Ps. maltophilia appear to be isolated in mixed culture and to be of little clinical significance (Sutter, 1968; Gilardi, 1969; Pedersen et al., 1970; Gardner et al., 1970) , often disappearing without the use of antimicrobial agents (Pedersen et al., 1970) . Clinically significant isolates of Ps. maltophilia have been reported by Yeh et al. (1967) , Gilardi (1969 ), Pedersen et al. (1970 , Harlowe Fischer (1973) , and Wishart and Riley (1976) , and the species has been implicated as the cause of pneumonia in patients with serious underlying disease (Gardner et al., 1970) . Transient bacteraemia has been reported after dialysis by Pedersen et al. (1970) , and in association with pneumonia by Sonnenwirth (1970) ; in both these cases therapy with appropriate antimicrobial agents proved effective. Gardner et al. (1970) , in discussing 28 strains of Ps. maltophilia they had isolated from sputum, noted a striking association with the presence of a tracheostomy or endotracheal tube (26/28 patients) and prior administration of antimicrobial agents (27/28 patients). They also considered that all but two of the strains were hospital-acquired. Southern and Schneider (1974) , however, pointed out that Ps. maltophilia was not necessarily a nosocomial problem because over 50% of the strains of this species that they examined were isolated at the time of admission or from outpatients and only 30 % of their strains were isolated from patients who had been in hospital for more than 15 days. Southern and Schneider (1974) also pointed out that only eight of their 32 patients had received recent antimicrobial therapy; few of their strains, however, unlike those of Gardner et al. (1970) , were isolated from sputum. The biochemical characteristics of the field strains of Ps. maltophilia agree very closely with those of the five reference cultures of the species (which include the type strain) maintained in the NCTC and with the original descriptions of the species given by Ryschenkow (1960, 1961) and the description of the type strain given by Hugh and Leifson (1963) . The biochemical characteristics of all the strains examined also agree well with those presented by other authors except for some minor discrepancies as follows. Very few (7/71) of our strains produced acid from cellobiose and none produced acid from lactose, sucrose, or trehalose but acid production from two or more of these four carbohydrates has been noted in the majority, or a large proportion, of their strains by Gilardi (1968a Gilardi ( , 1968b Gilardi ( , 1969 Gilardi ( , 1971a Gilardi ( , 1971b Gilardi ( , 1972a Gilardi ( , 1973 Gilardi ( , 1976 , Pedersen (1970a, 1970b) , Fritsche et al. (1974) , Komagata et al. (1974) , and Wishart and Riley (1976) , probably due to the use of ammonium salt sugar media in our laboratory while most other authors have used Hugh and Leifson O-F media. In addition, Stanier et al. (1966) , using sole carbon source utilisation tests, found that their strains of Ps. maltophilia were able to utilise these four carbohydrates. Lowe and Ingledew (1975) (Tizuka and Komagata, 1964; Stanier et al., 1966) , the differing results may be due to vary-B. Holmes, S. P. Lapage, and B. G. Easterling ing amounts of methionine in the media. According to Cowan (1974) , the majority of strains of Ps. maltophilia are yellow-pigmented and do not hydrolyse Tween 80, but for our strains we observed the converse results in these two tests. The proportion of strains found able to produce cytochrome-oxidase varies considerably between different authors (eg, Hugh and Ryschenkow, 1961: 16/26; Gilardi, 1971 b: 0/81) possibly due to differences in sensitivity of the reagents used for the test (we used the very sensitive reagent tetramethyl-p-phenylenediamine dihydrochloride). As with other non-fermentative species, insufficient acid is produced in the control tube of the M0ller (1955) decarboxylase medium to turn the medium yellow. The unchanged appearance of the control tube can be mistaken for no growth of the strain under test and consequently the decarboxylase tests may be discarded. Decarboxylation of lysine can thus be overlooked, yet it is characteristic of some pseudomonads, chiefly Ps. maltophilia, but also of some strains of Ps. cepacia.
The susceptibility to antimicrobial agents of the 12 strains we examined is in reasonable accord with those reported by other authors. No authors reported strains of Ps. maltophilia resistant to sulphamethoxazole or to co-trimoxazole, the two antimicrobial agents to which all but one of the strains we tested were sensitive. The patient described by Fischer (1973) failed to respond to therapy until placed on a regimen of co-trimoxazole. However, several authors (von Graevenitz and Redys, 1968; Gilardi, 1969 Gilardi, , 1971c Gilardi, , 1972b Gilardi, , 1976 Gardner et al., 1970; Pedersen et al., 1970; Moody et al., 1972; Fritsche et al., 1974; Komagata et al., 1974; Southern and Schneider, 1974; Patrick et al., 1975; Wishart and Riley, 1976; Dyte and Gillians, 1977) reported that all or a large proportion of the strains they examined were sensitive to one or more of streptomycin, kanamycin, gentamicin, erythromycin, tetracycline, and chloramphenicol, antimicrobial agents to which all our strains proved resistant. The resistance to antimicrobial agents of the 12 strains we examined suggests that infections due to Ps. maltophilia might prove difficult to treat and that sulphonamides are possibly most useful in treatment.
Strains of Ps. maltophilia have been inadvertently assigned to Alcaligenes bookeri, a species incertae sedis (Hugh and Ryschenkow, 1961) as well as being described under the name Pseudomonas melanogena, a junior synonym (Tizuka and Komagata, 1963a; Komagata et al., 1974) . Strains of Ps. maltophilia have also been misidentified as Pseudomonas alcaligenes (Komagata, 1961; Komagata, 1963b Komagata, , 1963c Komagata, , 1964 Hugh and Leifson, 1963; Komagata et al., 1974) . 
